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1 

ho 10 
[0 0 0 1 ] 

■So 

[0 0 0 2] 

[0 0 0 3] m^i^m\zi=\i^x^. wm\im^(D-j3^-^ 

^<D^tti43j;0^^»ftCH^«J(CfflVie>tlTt/i-5o Hfilt^ 

;^K«aei^*©«itB('ffli.i^,tiTv^^o i^m.\±-^tz^ 
ae* e. p - - > ^ t5 J; o^a^x. {r *5 

[ 0 0 0 4 1 ^< !Ki?HS»T^»Tb*^A# 30 

[0 0 0 5] j2;<»'iti;^c:ffl|!i;&ffi<D— Ptc, fj^irVu 
!|*i;^¥7 - 5 1 0 6 5^i>^) o z.(D:f5ik\±. ^m. 

[0 0 0 6] 

■^'^xmk^^fmm^^-:^m\z^mir^. ^m'&.m\z 



2 

-(Ti^tm'&.m.^m-t^^^-k.mz^-m^^x^^m^-^ 

[0 0 0 7] 

^ $ nx ^ figs @+e s-^ffl -r ^^itw^j- 

nx e. fiK^ sffi ?rii A T i- i ^ ^^^i-aiffi® 

[0 0 0 8] *9SB^xi£ffl-r*< y^7 h4tu-7-^*t 

^T©«[^<D®aP:fe J: fc CD t # A e. 

[0 0 0 9] 

xmm\zmFi-t^. 

[A. Stt] *^BJT«ffl$n^a«i:LT«, #{'^J 
§0 »Mro**M<hLTtt, :tf7X. -k^>h, -t^S-y 

[0 0 10) ±iBW*ffili^^J-^*Ji|^tLTH, «3J^tf-lr 

(PEI) > j}f'JX-7^;PX-x>'l'^r h> (PEE 
K) . 7fii)x-^)V'*}-)Vy*> (PES) . 4^UX5^U 
>5^U7^'U-H (PET) , 7^^IJX5"^>:^7^'^- 
h (PEN) . >J^'J;^-;l^^^-h. #U-y-;U7;j-> (P 
SF) , 3}^'JX^U>, 7}t'J-fe;UP-7, h'J7-tx-h 

StX-€-©«^fl:#». 5j?<J7xx^>-!i-;i/7r'f K (pp 

S) > #'J7xXU>:t^vK (PPO) . J}?'J'^>y 
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#NS3j?uTi7'ju-h (PAR) mtm 

[0 0 11] ^it. ^(D^oymmn^i-iimiLVx. x 
7i7u;umsi. ou^ymm. yx.y-ji 

[0012] mmt. &^i^mmii^(D^^m. lo 

#1, (t'-X) *fc«'S«#i^<D«® 

[0 0 1 3 ) ^aift]X{M i c r o F a b 20 

r i c a t i o n) XlS.m-^nfzE.'A7vmm.^-C^-oX 

(DX$>-oXh^i^o z.(Dj:oizmi^t^y)^^mi3Uj:xf$. 
m-^ntz='A7tmmi^^t^:itx. mm(ommmA^m 

i7 oditfrftiiR (Micro Fluidics) t^S.^ 

^t^ax. imizmmfs.^^^x^'^izwmts.unmf)^ 

[0 0 14] *fgBj{ri5(,iT«. ±mLrzm^<Dm^± 
iz^mm^^mmz^n^hmwiz^^ti^. 
[0 0 15] [B. mm] *fgw{r43i/^T, mm^^jL 

[0 0 16] [C. *^ajtisiiT. 

[0 0 17] [D. Wim^mnvyy] *f8WT«effl-r 
Tti, }§ja['f©*»ij-i^*^e.*^i-^«:i^sb. 



4 

nthx'Bnx\,^^i\:^m^^m-t^:iti}^x^. mm 
^7~i^y. -i^^^t-yTym^T-i^y. ^^yyy 

a^mm-t^ztA^x^?,/)i, mzm.mif7=.i?y<Dm 
mf)m^L^^c mmnitLxit. xr 1 s. edta;* 

i'^. ^mmiimtVXitT r i t on-X 1 0 0;5:t* 

T^-5= ^«^J«^ff*bt^ji^«l 0~1 0 OmM. ^ 
®ffitt^J©^ffibiiiiano. 1~10%T*^. 
[0018] [E. ^^^'Nii^'JV-^] *%l3{I*5tr^ 

T, &U(Dmmz^'^^nx\^^^if^yht^>j-^-miz 
\m izmmntiK. t^u-^-mp^^rz mm ^ 

Z.tX^^o 

[0 0 19]t;^TH> Z(Dj;:vt£^yy h^-^-^-m^ 

mmmmizmx-r^ijmiz^^^xm.m'r^. ^^gajt-^s 

A^. »g*WcD«ffilc;g^bTV^^t)<D-tfcJ;<, S 
fc, S«S®{ri/^7 hJj^U V-«;5t^^b^-r^^tt^rBl 

iii:«-^{k-a-!^fcig^bfc:5j^'jv-. h/j^'j 

V-MA^#iti5J-^{b^!g5(ri^'g-b, ^B^b^SW 

[0 0 2 0] ^%m\zm^^^ti^if^y h^i^uv-^© 

m^m\z^m^fix\^^t^\^^m'^^^-r^^t\zh^. m 
i\z. ie^%m\z%^mu(r>mm\zWiAm^^^^^^y 
h4^u-7-^^'i^^bfcHffi(7)«^ia^*-r. z.(Dmm. 

trctO, ^i?;55K«*5J;t>'fle*bf#S«7Ka*Wr^# 
\zmm-^in^z.tifi1s.<. ievijIldttSr^SjtT^^lf^ 

7 h 3}? U V— ^<D5)-^ M w 5 0 0 ~ 5 0 0 :j?0|g 
HT$)0. $f$bt>^i-T-ftli. Mw iooo~ioo:^ 
©^fflTfeO. $e.tCjf*b<ti, Mw2 0 0 0~50 

^r^m^izit. &^mm\zhm.mAii&^-^nx^\^\ 

[0 0 2 1 ] 01 fC43ViT, 1 0\t^yy b^^>)-^-m 

Ammizi^'^-^nx^^^mm^i^^. ^^m\z^.^s 
mx$>^, ii\tmt. 1 2Hi^7:7 1 
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[0 0 2 2] *^HJ{l4ol^Tti, (1) 7 h/J^'J V- 

• [0 0 2 3] [(1) »mifyyh(Di^^:^m'] m^m 

^ffl<D t tg« t ^ -5 C i tr ^ ^ 7 H $ # ^ 

[0 0 2 5] jj^'jv-<d*jS, ^tzitmrnizK^^^'^m 
m^mr^t^^j-7-tvx<i^\zmmuit^mt. hU7 

n^4^uv-tLTtt, mmmm/'^yyr(7i^iETx\ 
^m<Dmmizm^r^m7i^&^mr^i^(Dx$>tntmz 

?>cD:^, t*-;uT;u=i-;i^. fx;uea u K 
Jfi. 3j?'J*+->X5^1/>;5:fSr^tfS:iidtT^-5. ^ 

CO 0 2 6] mu^mi^tLxm-^sim^-mm'^^^^ 
T^fb^i^^M^s-B-. i7'7 7 h^l^'Jv-^$:^gfig$■e■ 
*:^^^^i. -fBimiz\im^ifyyhm'^iimtti^o m 

[0 0 2 7] ^^wsHifS-rs^fero^Mi'^ 7 hfi^ 



(4) 

g 

z.izmx^^o m^^i-mw^iQ. iS^i-T^ 

1 9 9 4^. raffing m fgfr. P 1 3 5 {3 
fi, S®^^7 hS^ftiLT. ^ifyyhm^m, Zf 
yX•^W^I^^yy Vm^^t^Um^tlXh^^. Sfc. K 
mimm%, NTS (^) . «rrtl£<^. 1 9 9 9. 2 56 

fr. P203. P695 \z\t. rf^. n^mmotkm^^ 
mmifyyhm^mAmm^nx\,^^o ^ifyyvm^ 

^CD*#:W*fetbT«. ItWBge 3- 9 2 6 5 8^^ 
10 0-2 9 6 8 9 5^1iS. St/!t#W¥l 1 

- 1 1 9 4 1 3n{i^m\z^WL(r>:fsm^^m-r^z.hmx 

hfi^fetCiJl^^Tfl/ ifBIBicCDlXi^. RO^Y. I k e 
da et al, Macromolecules, vo 
1.19. P1804 (1986) tS.E\Z^m<r>-:fsm^ 

[0 0 2 8 ] PET?ii'«ig»^«ffi$. 
y 7 X V ^ ^ fw TMS L. TSS ^ ;^ ;P % 

[0 0 2 9] ^ifyyhm^\t.. ±tatB««5S:i«©a;&^ 
iitMHg5 3-i 7 4 0 m<tkmL,mm^^>h) 

2000-21231 Z^'j^^m {±U:¥^y 

^) \zmwL-^nx\^^^^o\z. y ^ )Vh.m^(DmM\z^ 
^ot^mm^-iixyt'&mm-r^^inz^^xhmm^^ 

Z.tf)^X^^. 

[0 0 3 0] (mmifyy hm-^-r^<Dizmm:^m't'^ 
30 mfs-'mf^-t^tm-r^it-^m *fe?«ir43v^T, mmz 

f^-^Lxr^^^^yy h^^')-^-m^M^-r^(Dj,zmmf3. 

^f*iizmmmm^-^yy7<D^tEyxmm<Di&mizm^r 

$>^o ^^^rnxmrnumyKm^^-r^^y-^-tit. * 

[0 0 3 1] *5g?^fr:feviT, mz^mumA^m^m-r 

tf)^X'^^o m^it. 2-t h'□=^^>'X5^;^7i7u^'- 
^, 2-t KP^'>X5^;U^^i7U u—h. yij-tp- 

so T^-S. 
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[0 0 3 2] [(2) ^^-yv^Mx^^mmo^'f^Wi 

. 9 9 5) ttB«$nTl^So 

[0 0 3 3] ^yy hm^i^(D-^mt. s*e<j{r, 1. 
itfuiifi (*^) (1 9 9 5) \zmm-^nx^^^. ^tzihT 

(1 9 8 9) tCfcl¥U<fa«$taTt»*, 

■^-(Do-^mzmmfih(D\t. 2 - k Kp^->x^;pt 
i7iJU'— h. 2-t:Kn+vX5=-;U^5'i7ij u-h, if 

ij -fe p y ^ i7 ij y V- 

^« :^ 4^ CO ^ y V - i^jl $ n ^ V i7 

fi, 1 0 o~i o:^<DieH. ifSbiiffiHUi 0 0 o~ 

5;)?, iNftC^f^tl^iefflttl 5 0 0~2^(D®HT'fe 

o^«±-e(i±m<£j^fiEr^#^M^^y7-i(DM^tt 
[0 0 3 5] ;ine,a)vi7Pv-^^fiE^, i^^^h^ 

*S^W-r^v^PV-<i:. i^TKS^Wf 2)fficD^ yv 

7i^&tKft^-r^^mmti:m^i±izm^i^^ m^z^D^ 

tUTH, «*«$*-r-5vi7PV-<«:7fe?SHiH4»=bL 
[0 0 3 6] :k\z. ^mzmyii&=S:^-r^ifyyhTj^*) 

^^tzmm(Dmm.:^miz-:)\,^xmmr^o ^mm\ziii^x 
^mx'^^mm^^tsunm\zmmtu\'^i)^. m^iim 
m6fmz^\,^x\t, m»tvxmm$nrz±!k. stm. 



(5) 

nrcmmAmmhys.^, 

[0 0 3 7] mmzztii^(D^wm^mmm^mmmm 
■t^^m^^t^mmxmm-r^, ^n\zj:iommt)mm 

mm^tix. mm^immfHiz^mr^o mmm^mmi& 

[0 0 3 8] z<D^o\zm.mmm.L.itmm^\z. mm 
f^mz-^yy rm^muavx. affitsMs-a-^, z(Dm 
mz^K). mpm'¥(Dmmf)mm'p(Difyy h^su-r- 
10 Rz^m^izj^-oxitrnm^pcDmnzh^ 

[0 0 3 9] mmmm/-^yyrm'^izmmm^mMmm 
■ti>u.m^mm\^rcmm^mmi'X±vi^i^m^^mr 

[0 0 4 0] 'A\^^x\ z(Dmmmmvrzmm^m^/'< 

yyrmizim-^it^o z<Dmm{i.mmt-mi,zmmiz 
^mvrzm.nm<^(D^m'^^^^^m-tmm^^-r^o u 

;k T-b h ^^(D^s^j 1 0 ~ 9 0 % 

(»* L < 5 0 ~ 9 0 %) ©*i§sKAs, mmMRzs 

s SO^T r i t o n - X 1 0 0 ^^tS^m^Vft b < ^ 
^1 <i:*iT^-5, T r i s StKT r i t o n - X 1 
0 0(7)$f^ bli^iffiti, ^n-etll 0~1 0 OmM, & 
tKO. 1~ 1 0 %Tfe-So 
30 [0 0 4 1] ^^{r, Hffllr©«bfe*feiSS:)iK«-e-bJ6'5 

^ii-;^c«(D^jS(C (J g W t r ^SS?*^'^ * nx •5 © 
cn^lHliKL. ^{;:8g<jtf^. «>iJAtSPCR (ijtu 

nyyjmtmmx^^. 

[0 0 4 2] mn(Dmm^mmmmmzio\,^x\t.. 'pt^ 
40 v^. '&f^^m^-r^^m(DmMzm\fi.mmt.fs.< . m 

[0 0 4 3] m2iz. {i>f3.< t^-moymn^m-r^^ 

(Micro Fabrication) X0SLW^tlfz 

E.'M7immiif-x$>^^-^(D. :^mm(Dmmm^:i-y h 
so tz^fn^=s:n*>. mmmnm^<D^'Mmzi^^^fsi(09v 
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[0 0 4 4] 02{ri3V^T, 2 Oi-i:^%mizm^i^m^ 
m:i=i.y h(D-mMr'$)^. 2 Ht-^Jl^-. 2 2 tt* 

%m\z%^m^. 2 3tt/i^;i'y-(DMPT'afe^. 

nX^^Tfc, 7f:;W5'-g#:*^@ffi2 2 
«;faTt,^T*)<};Vi, 'i^mcomm-Cit. «7KS^*-r^4^ 

[0 0 4 5] 03tc43ViT, 3o\i^^mizm?>w.m^ 

m:i~yh(Dm(DmMX'$>^o 3 3 2« 

{riiV^TH, *;U^^-3 1 i@ffi3 2tt5)-8lbTJ^fie$ 

[0 0 4 6] ±iH^i?^lSiffl(ig^--y h®-5^(DMP*^ 

^-:i&cDP^P7!)^e>«ALTHffl{3^M^13-, 
[0 0 4 7] HfflSr, 1^^&tX^^®«A'-;/7r^{K<& 

( ^ 7 5^ i7 y n v-aU) 
Tris (.^-i y7-i7 y ui^—^m 
Triton-XlOO (I CN^t®) 

[0 0 5 4] 

1 0 OmM Tris -HC 1 

[0 0 5 51(d) i^^^mmmmw 40 

^(c)\zmvtcm:^<DmwL^m/'^yy7mmi oohl 
tzfaT-r—^Ki 0 uLmmLx. e o^ti o^^-Fb^ 

^<b\zmm^mmm:i~yh<Dho-y3<Dma\zm 

[0 0 5 6] #aj^il%H, i*^A'.y7Ti§SK0. 5m so 



JO 

[0 0 4 8] mmm\zj^K)^mm^m.izmmizn 
m-r^f)^, ^^mtzn^\zfBi^-^n^'b(DX'iti^i^^, 

[0 0 4 9] 

mmm) (a) mm (i/yyh^-^-^-mfimmizm 

mmi 8 8 MmC0 2ttlM#3j^'JX5=-^>7^^7^'^-h 

^^-^i/A (A4 1 0 0. (») as) SfflV^ ¥ 

®t, CFS-10-EP70) ^^fflUT, TgB<D^ft= 

[0 0 5 0] mm^a-mm^m 

Wmn^ : 1. 2X1 0-3pa 
mm&:fj : 0 . 9 P a 
RFi/a— : 1. 5KW 

fflaBtrsI : 6 0 s e c 

[0 0 5 1 ] ifct3. yp-®aL/i7^';uA^^^/N-y 

Ji'Vrc2-}:i\iU^'yj:^)VT^"JU-h(D7i(.mm (1 
0Wt%) {'7 O-CTSBtrasmLT^:. ^(D^. S«b 

Uv-li^^BlcWr^S^-^ (Hffil) ^#fco 
[0 0 5 2] (b) ;Sil^6l«Sn.x-> hOf^Blc 
2^WggP&#L, ±t2(a)T^figL^caffll (»Wffi 
a: 1. Ocin2) ^iR^L^c^fBlSrft^, 
Sax>y hSrA-f-f >/Sd7 h4^'JX^^>T#^bfCo 

[0 0 5 3] (c) WLm^mnyy7mmRzsmi^/-^y 

y7mm(Dmm. 

iikTiz^-r!i}k:^(Dmm^mj-<y y7mmRum»/'<y y 
7mm?:mm^tzo 



3 8 2 g 
12. 1 g 
1 0 g 
3 0 0ml 
7 0 0ml 



7 0%x37y-;i. 

m^mmm:^~y h(Dh^-:^<DmD\zimLfzmm^ 

[0 0 5 7] mmmm::i~y hF^gsstxaffl i ©ss© 
ik^m. 1 0 0 uL(Dmmmm7ii^mm^mmm:i-y 

fc^, mm^mmm:i-'y h(Dto--:^(Dmmzm^v 

(0 0 5 8] (e) gC^CD0iR*, |iS«, PCRlfilSa) 
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mm 

fco |eIiR««iStft2 6 0 nm©g63teSJc: J; O^ML. * 
tz. ^m<Dmmt2 6 0 nmt2 8 0 nmT (D^ytS.(D 
itm (A2 6 0/A2 8 0 : C:<D{i:^;)U . 8^±T* 

Z.^. lHllR»A^5. 4Hg. A2 6 0/A2 8 0 = l. 

Mia* 

1 OxPCRA*y7T — 
2. 5mM dNTP 
Ta q FP 

2 0 mM 

[0 0 6 1 ] ■/^'f v-«. p 5 sae^x^y >6C0 

[0 0 6 2] <^7-f V-«lfe»gBjni> 
y^-rv-l : 5' -GCGCTGCTCAGATAG 
CGATG-3' 

:/^-rv-2 : 5' -GGAGGGCCACTGACA 
ACCA-3 

PCRii«i^w^ig*fflt.iT. ji#©:^feTy;u«aijc 

W^fTo^ci^^. SW<7)2 7 5 b p<D®Bl^{'-*COA* 
> K i: LTP C RM^fi^m^fifz. 
[0 0 6 3] c:ne,«^s**^'i> Hffii (kh*n+->x 

ikxs^ti^mA.fzm&^mmm.:^-y v^m^^ 

t#6n;^c^g?5rfflV^TPCR$rl|j!iT#^;it*tC: 
[0 0 6 4] 



* 9 0 2T$>-DfZo 

[0 0 5 9] (PCRli4i<D«|g) 

4i5r||J(SL;t. PCR«. [x^-f^^^-: 9 4*0 • 3 
0#. 7X-'J : 6 St: • 3 Og>. #'J^^— fe'ff 

[0 0 6 0] 

3 6. 5 M L 
5 /X L 

4 M L 

->aSJ) 0. 5«L 

2 M L 
2 M L 

[0ffi®ffim;ilftBj] 

[01] m*»€:Wr*i^77 h7jt'JV-m 

[0 2] 0 2ti, *^g^{C|^^0ffl*<iATVi^^^il 
[0 3] 0 3«. :*:f8HJ{C^?,@ffig^^7!>s^i9HJn]I-C 

[??^Oittl^] 



30 



1 0 

1 1 

1 2 

1 3 

2 0 
2 1 
2 2 

2 3 

3 0 
3 1 
3 2 
3 3 



MP 



40 
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F^-Am^) 4B024 AA20 CA05 HA08 HA12 

4B029 AA21 AA23 AA27 BB20 CC04 
FA12 

4C057 AA05 Mil MMOl 



